 It is not clear why the study focusses in Scotland, a line or two discussing why inequalities in Scotland will be beneficial  Include some discussion on current and old LE in Scotland, data can be found in ONS o https://www.ons.gov.uk/peoplepopulationand o community/ birthsdeathsandmarriages/ lifeexpectancies/datasets /expectationoflifeprincipalprojectionscotland  Page 5, the authors discussed variance as the result of using prediction models rather than a socio-economic phenomenon. Some resources to strength the introduction: o https://blogs.bmj.com/bmj/2017/09/13/ michael-marmot-the-uks-current-health -problems-shouldbe-treated-with-urgency/ http://www.instituteofhealthequity.org/ about-our-work/marmotindicators-release-2017  The methods section lacks enough detail on how life expectancy and variance was calculated. Add more details to the appendix.  I would encourage the authors to present some of the results in tables and intext  The authors justified the use of Carstairs score instead of the SIMD. However, many official estimates of inequalities in life expectancy use SIMD including the National Records of Scotland, one of the data sources of this study. It would be preferable if this study uses a measure of deprivation that is acceptable in the UK, even if data is available only after 1996 https://www.nrscotland.gov.uk/statistics-and-data/ statistics/statistics-by-theme/life-expectancy/ life-expectancy-in-scottish-areas/life-expectancy -in-scottish-council-areas-split-by-deprivation/2011-15 o https://www.scotpho.org.uk/population-dynamics/ healthy-life-expectancy/data/deprivation-deciles o https://www.ons.gov.uk/peoplepopulationand community/ healthandsocialcare/healthinequalities /bulletins/ healthstatelifeexpectanciesbyindexofmultiplede privationimd /england2013to2015  Built in the previous comment, please amend the discussion where is mentioned that SIMD cannot be used by health inequalities research. This paper makes a substantive and valuable contribution to the literature of socio-economic health differentials. It is one of the few papers that investigates contemporary joint trends in life expectancy and lifespan variability across socio-economic groups. The conclusions reached by the authors pinpoint an important public health problem (i.e. divergent health trends across SES groups) that has also been identified in other recent studies. For these reasons, I think the paper could be considered for publication in the journal. If this is the case, there are different issues that should be addressed. the five groups are created by taking population weighted quintiles from the Carstairs distribution among the 1012 postcode sectors. Yet, since the results are estimated in four points in time (1981, 1991, 2001 and 2011) , I understand that any given postcode might change quintiles over time. Stated otherwise: the postcodes included in a given quintile for time t1 might not necessarily coincide with the postcodes included for the same quintile in time t2. Somehow, this compromises comparability over time. In case there was a lot of postcode mobility across quintiles, the meaning of life expectancy and lifespan variability for the different quintiles could be put into question (i.e. we would be comparing the performance of five groups whose members might change completely over time). Of course, I would not expect wild variations in quintile compositions over time, but it would be nice if the authors investigated this issue in some detail. One possibility would be to report 5*5 mobility matrices (with each cell reporting the share of postcodes moving from quintile 'i' to quintile 'j') for the three time transitions (1981-1991, 1991-2001, 2001-2011) . Another possibility would be to freeze the quintile composition from a given year (say, 1981) . This would ensure that the same sets of households are We created the 5x5 mobility tables you suggest. Due to the data formatting, we had to limit this analysis to those postcode sectors that were never split between two Local Government District or Council Area boundaries (between 777 and 874 part-postcode sectors). Of these part-postcode sectors between 75% and 80% are on the diagonal, meaning that the timevarying quintile agreed with the modal quintile. Between 95 and 98.6% were within the offdiagonals (i.e. a switch to a neighboring quintile). This analysis is now discussed in the manuscript and is included in the reproduction code in an open repository. 2. In the discussion section I think it would be interesting if the authors compared their results vis-à-vis the few existing papers that perform similar analyses (e.g. Van Raalte et al (2014) for Finland, Sasson (2016) for the US, Bronnum-Hansen (2017) for Denmark). In this line, the authors could add the following paper to their reference list: Permanyer, I., Spijker, J., Blanes, A. and Renteria, E. "Longevity and lifespan variation by educational attainment in Spain: 1960-2015", forthcoming in Demography (which discusses the same issues in contemporary Spain on the basis of educational attainment).
We have edited the discussion section and compared our results to some of the existing literature.
3. In Figure 3 I think it is not necessary to report the proportion of total variance due to between-group and within-group inequality. Since one graph is the mirror image of the other, presenting the two graphs is redundant.
We agree that it is not necessary to include the mirror image figures and have changed our figures accordingly.
4. In Appendix 2 the authors present the results conditional upon survival to age 35. While it is a very interesting result, I feel this has not been justified in the main text -quite the opposite. Indeed, the authors claim that, unlike previously existing studies, one advantage of their approach is that they can work with the entire population and they do not need to left-truncate the age at death distributions.
Thank you for this constructive comment. We have removed the results conditional upon survival to age 35 from the appendix. We had included the results condition upon survival to age 35 to help inform other researchers about the possible implications age truncated data may have on lifespan variation results but we agree it was not the most relevant robustness check for this paper.
5. In line 44, the authors write Gigerenzer two times, while in the reference list that name appears only once.
Thank you, this change has been made.
6. There are several typos that should be corrected (e.g. lines 86, 122, 263,…).
Thank you, typos have been corrected.
7. Some references are written in the non-standard format and missing from the reference list (e.g. lines 241, 242, 243 This is a very interesting and highly relevant study that deserves publication after addressing some major concerns.
Major comments • Please include some results in numerical form in the results section of the abstract
We have added numerical results to the abstract. We prefer to represent age patterns and time trends visually in the manuscript, and we will compensate the lack of tables by ensuring reproducibility of our results with code and data in an open repository. The repository will also include the generated tables that underlie each figure.
• Include in the abstract more detail about the data sources and measure of deprivation used in the study Additional detail has been added to the abstract.
• In the conclusion of the abstract is mentioned about diverging trends between sec groups. This argument was not discussed further in the manuscript. Also better to include some implications of this research for policy
Our manuscript highlights that measuring diverging trends provides valuable insight for public health policies which are concerned with simultaneously increasing average population health and decreasing inequality.
• The background section is very long and poorly structured. A standard length would be 1-2 pages. I would suggest rewriting it and include only the relevant information, almost a full page for discussing in depth measures sec deprivation distract from the main issue.
We have made substantial edits to the background section. It has been reduced from 5 pages to 3 pages.
• It is not clear why the study focusses in Scotland, a line or two discussing why inequalities in Scotland will be beneficial
We have added a justification for studying Scotland to the background section.
• Include some discussion on current and old LE in Scotland, data can be found in ONS https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/d atasets/expectationoflifeprincipalprojectionscotland
We now graph ONS life expectancy estimates beside our life expectancy estimates in appendix 2. The meaning of 'current and 'old' life expectancy in Scotland' is not clear to us and we do not understand the explicit relevance for our paper. Our estimates of life expectancy were produced using standard demographic methods and are consistent with published estimates from various sources and using various methods.
• Page 5, the authors discussed variance as the result of using prediction models rather than a socioeconomic phenomenon. Some resources to strength the introduction:
https://blogs.bmj.com/bmj/2017/09/13/michael-marmot-the-uks-current-health-problems-should-betreated-with-urgency/ http://www.instituteofhealthequity.org/about-our-work/marmot-indicators-release-2017
We do not use prediction models in this paper and there is no discussion of prediction models in our manuscript. We clearly discuss socioeconomic differences in variance in age at death as a consequence of socioeconomic inequality. This issue is in the background and in the discussion sections. We also highlight the challenges in capturing the most important dimensions of socioeconomic deprivation for variance in age at death.
• The methods section lacks enough detail on how life expectancy and variance was calculated. Add more details to the appendix.
We think that the manuscript is more readable with the matrix algebra provided in appendix 1. The reproducibility repository will ensure full disclosure and clarity about the details of the methods used (for example, the application of the HMD old-age smoothing method to fit our data).
• I would encourage the authors to present some of the results in tables and in text.
Thank you, see the earlier related response.
• The authors justified the use of Carstairs score instead of the SIMD. However, many official estimates of inequalities in life expectancy use SIMD including the National Records of Scotland, one of the data sources of this study. It would be preferable if this study uses a measure of deprivation that is acceptable in the UK, even if data is available only after 1996.
o https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/life-expectancy/lifeexpectancy-in-scottish-areas/life-expectancy-in-scottish-council-areas-split-by-deprivation/2011-15 o https://www.scotpho.org.uk/population-dynamics/healthy-life-expectancy/data/deprivation-deciles https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthinequalities/bulleti ns/healthstatelifeexpectanciesbyindexofmultipledeprivationimd/england2013to2015
• Built in the previous comment, please amend the discussion where is mentioned that SIMD cannot be used by health inequalities research.
Thank you for these comments. The SIMD is indeed the Government's official tool. We have altered our manuscript to explicitly state this. Since the time series and the two measures of deprivation are not comparable we opt to report a single long term time series based on Carstairs in our main results. We include the SIMD analyses in appendices 2-4, and in the reproducibility repository. We thank the reviewer for stimulating this comparison.
Both
• Results are only available up to 2010, it would be interesting to present results up to 2017 by using reliable population estimates by ONS. Particularly as it will be interesting to see if there is an effect caused by the financial crisis. Since SIMD is available only after 1996, the results could be estimated for 1997, 2007 and 2017.
Thank you, we agree that the impact of the financial crisis is an issue worthy of further investigation but this was not an aim of this paper. We will not include a detailed discussion of the financial crisis in this manuscript but highlight it as a potential avenue for future research. Annual results for SIMD are now available in the appendix 2-4.
• The details of what type of sensitivity analysis was performed should be included in the methods and no in the results.
Our sensitivity analysis has been changed to reflect comments from both reviewer 1 and reviewer 2. We have moved it to the methods section as requested.
• Please clarify in the results that you are reporting life expectancy at birth This has been clarified throughout the paper.
• It would be important to include some validation of the results, how the estimated LE compares to official estimates from ONS?
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/d atasets/expectationoflifeprincipalprojectionscotland
We have included the ONS total population trend for life expectancy as a comparison in appendix 2. As stated in the manuscript we follow the Human Mortality Database (2018) protocol when smoothing data and the Human Mortality Databases estimates for Scotland were used as an external reference point during analyses. We use standard demographic methods for estimating life expectancy and variance.
• Not clear why to perform sensitivity analysis (SA) on the number of deprivation groups, please elaborate. More relevant SA would be to use a different measure of deprivation such as SIMD Deciles ought to show a larger spread than quintiles, mostly due to disaggregation of the top and bottom deprivation groups. The sensitivity analyses are a gauge of how conservative our results are. The discussion of the sensitivity analyses has been expanded.
• Page 12, lines 221-223, description of methods should move to the methods sections. This section also needs to be extended to provide more details. It is not clear what is and why the use of Markov stationary mixture assumptions
We have removed this comment from the manuscript as it is not relevant, thanks for highlighting this.
• Include in the discussion what other factors could be responsible of the variance in age at death
We have added health selection effects to our discussion as an alternative interpretation.
• Expand on the implication of a concave shape Thank you, we have added some interpretation of this.
Minor comments
• The term Between-group inequality is confusing, and it can mean something completely different, better to use between-group variance Thank you, the term has been changed throughout the manuscript.
• Page 4 lines 35-38, include some estimates from other populations
We have included some estimates from the studies we cite to provide values for context.
• Page 5, line 63, what do the authors mean by mortality schedules Demographers usually mean age-pattern by schedule because the rates are experienced as an ordered sequence as one passes through age. It's an old fashioned term so we changed the text to set of mortality rates.
• Page 6, lines 159-160 the sentence is confusing Sentence changed to make meaning clearer.
• Figure 
